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Empty universe 
with dark energy 
expands 
exponentially.

We hypothesize 
dark energy comes 
from the shape of 
the universe.
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Hypothesis

Dark matter and dark energy 
are of the same nature, and 
they are the product of the 
universe being a 4D 
hypersurface on a 5D 
hypersphere projected onto a 
4D hyperplane.
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Methods

Constructing 5D 
formalism

Constructing 
stereographic 

projection

5D de Sitter 
universe

5D Kottler 
universe

5D stereographic 
de Sitter

5D stereographic 
Kottler

Phenomenology: galaxy 
rotation curve correction 

term 

Comparison of 
phenomenology and 5D 

stereographic Kottler term
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Preliminary 
Results
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Stereographic 
Projection
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Stereographic 
Coordinates • A point with coordinates 𝑥!, 𝑥# (𝑖 =

1, 2, 𝑁 = 3) lies on a sphere with radius 𝑅.
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Stereographic vs. Isotropic Spherical 
Coordinates (FLRW metric)
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Dark Energy 
(Cosmological 
Constant Λ)

The force that is believed to 
accelerate the expansion of the 
universe. 
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Empty universe looks like surface of 5D sphere with 
radius 𝑅 in 5D pseudo-Euclidean, flat space:
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This relationship gives:
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de Sitter metric:

Coordinate transformation:
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We get:

Compared to:
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Dark energy can be a nature of the 5D sphere.
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Dark Matter
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Galaxy Rotation Curves
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Kottler Metric of Spacetime

• Kottler: Schwarzschild-de Sitter universe
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Kottler in 5D

de Sitter in 5D
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Kottler universe is a 4D 
surface of a 5D 
deformed sphere in not 
flat 5D space.
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Gravity Effect Simulation in 3D
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Stereographic and 5-Dimensional
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5D Stereographic de Sitter Universe
Proves:
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Phenomenology
• Galaxy rotation theory model:

Distance (m)

Velocity
(m/s)

Nordsieck, K. H. (1973) 
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Next Steps

Derive a correction term to the Kottler 
metric and stereographic 5D spacetime.

Refine phenomenology

Calculate discrepancy between 
phenomenology and Kottler correction term

Apply this hypothesis to other theories.
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Images and 
Animations

https://en.wikipedia.org/wiki/Dark_matter

https://en.wikipedia.org/wiki/Galaxy_rotation_curve#cite_note-
Rubin1980-15

https://simple.wikipedia.org/wiki/Dark_energy

https://c3d.libretexts.org/CalcPlot3D/index.html
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https://en.wikipedia.org/wiki/Dark_matter
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https://simple.wikipedia.org/wiki/Dark_energy
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Takeaways
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Theories of gravity might be 
modified.

Our universe might be a 4D surface 
on a 5D sphere projected on a 4D 
plane.

Dark energy and dark matter might 
be explained by this formalism 
along with stereographic projection.


